Osteoprotegerin treatment impairs remodeling and apparent material properties of callus tissue without influencing structural fracture strength.
The influence of osteoprotegerin (OPG) treatment on callus formation, callus tissue structural strength, apparent material properties, and histology of tibia fractures in rats was investigated after 3 weeks and 8 weeks of healing. OPG was given intravenously (10 mg/kg twice weekly) during the entire observation period, and control animals with fractures received vehicle only. When compared with control fractures after 3 weeks of healing, OPG treatment reduced the number of osteoclasts in the callus tissue (93%, P < 0.001) and hampered resorption of genuine cortical bone in the fracture line; OPG treatment did not influence callus dimensions, callus bone mineral content (BMC), fracture structural strength, or callus tissue apparent material properties. When compared with control fractures after 8 weeks of healing; OPG treatment reduced the number of osteoclasts in callus tissue (92%, P < 0.001), augmented callus dimensions (anteriorposterior diameter: 12%, P = 0.034, mediolateral diameter: 13%, P = 0.013), and increased callus BMC (50%, P = 0.007); OPG treatment hampered deposition of new woven bone at the fracture line of the genuine cortical bone (new woven bone present in all vehicle animals, but only in 13% of the OPG-treated animals (P < 0.001)); OPG treatment did not influence structural strength of the fractures, but decreased apparent material properties of the callus tissue (ultimate stress: 51%, P < 0.001; elastic modulus: 42%, P = 0.033). The experiment demonstrates that OPG treatment does not influence the early callus expansion and fracture strength. However, during the subsequent period of remodelling, OPG treatment impairs the normal remodeling and consolidation processes.